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(§) Closed system intravenous catheter. 

@ An improved intravenous catheter is disclosed which, when property positioned within a vein, 
provides a closed system catheter. The dosed system intravenous catheter comprises a catheter having 
a tapered portion (20), a hub portion (36) and a fluid^low passageway (28) extending therethrough. A 
fiukWrnpermeable eiastomeric gasket member (30) is disposed within the hub portion of the catheter for 
sealing the hub portion and the fluid-flow passageway of the catheter. A skin-penetrating styiet (37) of a 
stylet assembly (32) extends through the eiastomeric gasket member and the fluid-flow passageway of 
the catheter so hat a puncture tip (38) on a proximal end of the skin-penetrating stylet extends outwardly 
from the tapered portion of the catheter. An air-permeable, liquid-impermeable vent assembly (80) is 
connected to an observation chamber (74) of the stylet assembly so that blood flow into a flashpoint 
cavity (76) defined by the observation chamber can be observed and controlled. The vent also permits 
auxBiary equipment to be connected without leakage of blood. A retractable sheath (130) for the 
skin-penetrating styiet is also provided which covens the skin-penetrating stylet when same is removed 
from the catheter so as to minimize exposure of health care workers to the potentially contaminated 
puncture tip of the skin-penetrating stylet 
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1. Field of the Invention. 

The present invention relates generally to cathe- 
ters used to administer intravenous, arterial or central 
venous fluids, and more particularly but not by way of 
limitation, to an improved closed system angiocathe- 
ter. 

2. Discussion of Prior Art 

Catheters are used to administer intravenous, 
arterial or central venous fluids to a patient One of the 
most commonly employed catheters is the 
angiocatheter which comprises a tapered catheter 
having a fluid-flow passageway extending theret- 
hrough and a skin-penetrating stylet The skin-penet- 
rating stylet is provided with a sharpened puncture tip 
and an observation chamber having a flashpoint 
cavity therein. When the skin-penetrating stylet is 
positioned within the fluid-flow passageway of the 
catheter, the puncture tip extends beyond the cathe- 
ter so that the puncture tip can puncture the skin and 
vein prior to placement of the catheter into the vein. 
Thus, blood can flow through the skin-penetrating 
stylet and into the flashpoint cavity to indicate to the 
health care worker that the angiocatheter is properly 
positioned within the vein. Further confirmation that 
the angiocatheter has been properly positioned in the 
vein can be achieved by partially "backing off" or 
removing the skin-penetrating stylet so that blood flow 
can continue through the fluid- flow passageway of 
the catheter. 

When blood flow indicates proper positioning of 
the catheter, and the skin-penetrating stylet is 
removed therefrom, intravenous tubing can be con- 
nected to the catheter so that intravenous fluids can 
be administered to the patient To prevent backflow of 
blood, the health care worker places a thumb against 
the vein to tamponade the vein and thereby restrict 
blood flow into the catheter. 

Because it is desirable to maintain the catheter in 
place, even when not administering an intravenous 
fluid, externally disposed cap members have heretof- 
ore been employed to seal the catheter in order to pre- 
vent infectious germs and viruses from entering the 
patient's bloodstream through the catheter. As can be 
appreciated, germs and viruses often enter the 
bloodstream because of the manipulation required in 
attempting to remove and reseal the catheter which 
results in potential infection. Further, blood often 
leaks through the catheter and into contact with the 
attending health care worker so that the health care 
worker is exposed to potentially infectious blood. In 
addition, the blood gets onto the bedding of the patient 
prior to capping of the catheter. This blood leakage 
can be dangerous, especially if the blood is infectious, 
resulting in potential transfer of the infection. In addi- 
tion, blood leakage through the catheter results In 



unnecessary work, such as changing the bedding of 
the patient Thus, leakage of blood through the cathe- 
ter is very undesirable and potentially dangerous. 
Prior attempts to provide a "closed system" cathe- 

5 ter which would prevent germs and viruses from 
entering the patient's bloodstream, as well as prevent 
leakage of blood through the catheter after removal of 
the skin-penetrating stylet or prior to the attachment 
of intravenous tubes and the like, have not been suc- 

10 cessful. Thus, the need remains for the development 
of a closed system catheter which would enable one 
to withdraw the skin-penetrating stylet from the cathe- 
ter without leakage of blood through the implanted 
catheter, and which would permit one to connect and 

15 disconnect intravenous tubing to the catheter without 
exposing the health care worker, as well as auxiliary 
personnel such as laundry workers and the like, to 
potentially infectious blood; while at the same time 
preventing exposure of the internal portion of the 

20 catheter, and thus the patient, to potentially infectious 
germs or viruses present in the surrounding environ- 
ment Further, in order to reduce the number of 
punctures which a patient is subjected to, it would be 
highly desirable if one could provide an improved 

25 angiocatheter which prevents back flow of Wood and 
yet readily permits the health care worker to obtain 
blood samples through the catheter without leakage 
of blood or the necessity of capping or removing a cap 
from the catheter. It is to such an improved closed sys- 

30 tern catheter that the present invention is directed. 

Summary of the Invention 

According to the present invention, an improved 
$5 Intravenous catheter Is provided which, when properly 
positioned within a vein, provides a closed system 
catheter. That is, once the catheter is implanied in a 
vein, the catheter is effectively self- sealing and the 
catheter not only prevents leakage of blood theret- 
40 hrough, but also effectively closes off the internal por- 
tion of the catheter to the external surrounding 
environment so that germs and viruses cannot enter 
the patient's bloodstream through the implanted 
catheter. 

45 Broadly, the closed system Intravenous catheter 
of the present invention comprises a catheter having 
a tapered portion, a hub portion and a fluid-flow pas- 
sageway extending therethrough. A fluid-imperme- 
able elastomeric gasket member is disposed within 

so the hub portion of the catheter for sealing the hub por- 
tion and the fluid-flow passageway of the catheter. A 
skin-penetrating stylet of a stylet assembly extends 
through the elastomeric gasket member and the fluid- 
flow passageway of the catheter so that a puncture tip 

55 on a proximal end of the skin-penetrating stylet 
extends outwardly from the tapered portion of the 
catheter. The puncture tip of the skin-penetrating 
stylet permits one to produce a puncture site in the 
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patient's skin so that the tapered portion of the cathe- 
ter can be positioned in a vein without great discom- 
fort to the patient 

To insure that the catheter has been properly 
placed in the vein, the stylet assembly Is provided with 5 
an observation chamber connected to a distal end of 
the skin-penetrating stylet The observation chamber, 
which defines a flashpoint cavity, is connected to an 
air-permeable, liquid-impermeable vent assembly so 
that the flow of blood into the flashpoint cavity can be 10 
observed and effectively controlled. The vent assem- 
bly not only permits one to control the flow of blood 
into the flashpoint cavity, but also permits one to oper- 
ably connect auxiliary equipment, such as a blood 
sampling device, to the catheter without leakage of 15 
blood. 

In order to accomplish the before-mentioned dual 
function the vent assembly comprises an air-perme- 
able, liquid-impermeable frit supported on the obser- 
vation chamber of the stylet assembly and a vent 20 
stylet connected to the observation chamber of the 
stylet assembly so as to openly communicate with the 
flashpoint cavity. A fluid-impermeable elastomeric 
cover member is connected to the frfc such that the 
cover member is positkmable over the vent stylet The 25 
air-permeable, liquid-impermeable frit cooperates 
with the vent stylet and the elastomeric cover member 
so that blood is permitted to flow into the flashpoint 
cavity of the observation chamber, while preventing 
the flow of blood from the flashpoint cavity through the 30 
vent stylet until such time as auxiliary equipment has 
been properly connected to the observation chamber 
of the stylet assembly. 

To connect auxiliary equipment such as a blood 
sampling device to the angiocatheter of the present 35 
invention, the fluid-impermeable elastomeric cover 
member is compressed by the auxiliary equipment so 
that a puncture tip of the vent stylet penetrates 
through the elastomeric cover member and fluid com- 
munication is established between the stylet assem- 40 
bly and the auxiliary equipment via the vent stylet 
Because of the resilient nature of the fluid-imperme- 
able elastomeric cover member, when the auxiliary 
equipment is disengaged from the vent stylet the 
cover member returns to a non-compressed condition 45 
and effectively seals the vent stylet so that the fluid- 
tight seal is reestablished. 

To prevent exposure of a health care worker to 
inadvertent puncture by the vent stylet during place- 
ment of the angiocatheter into the vein of a patient as so 
well as to protect the vent stylet a closure member or 
cap Is positionable over the vent assembly so as to 
effectively encapsulate the vent stylet 

To prevent exposure of a health care worker from 
inadvertent puncture by the skin-penetrating stylet 55 
used to puncture the skin and vein for vein entry of the 
catheter after the skin-penetrating stylet has been 
removed from the catheter, a protective sheath is 



advantageously incorporated into the stylet assembly 
of the angiocatheter so as to effectively encapsulate 
the puncture tip of the skin-penetrating stylet 

An object of the present invention is to provide an 
improved intravenous catheter. 

Another object of the present invention, while 
achieving the before stated object is to provide a 
closed system intravenous catheter which prevents 
undesired leakage of blood therethrough and which 
prevents exposure of health care workers to poten- 
tially infectious blood. 

Another object of the present invention, while 
achieving the before stated objects, is to provide a 
multi-purpose closed system intravenous catheter 
which Is easy to use and which reduces the number 
of puncture sites required in the treatment of a patient 

Yet another object of the present invention, while 
achieving the before stated objects, is to provide an 
improved closed system catheter which is simple in 
construction and economical to manufacture. 

Other objects, advantages and features of the 
present invention will become apparent from the fol- 
lowing detailed description when read in conjunction 
with the appended claims. 

Brief Description of the Drawings 

FIG. 1 is a pictorial illustration of an angiocatheter 
of the present invention disposed within a vein of a 
patienfs arm. 

FIG. 2 is an enlarged side view, partially in cross 
section, of the angiocatheter of the present invention 
having a closure cap supported on an observation 
chamber so as to be disposed in a covering position 
over a vent assembly of the angiocatheter. 

FIG. 3 is an enlarged side view, partially in cross 
section, of the catheter of the angiocatheter of the pre- 
sent invention illustrating auxiliary equipment posi- 
tioned for attachment to the catheter. 

FIG. 4 is an enlarged view of the catheter of the 
angiocatheter of the present invention, taken along 
the line 4-4 of FIG. 3. 

FIG. 5 is an enlarged side view, partially in cross 
section, of the angiocatheter of the present invention 
illustrating a vent assembly for the observation cham- 
ber of the stylet assembly wherein the closure cap is 
disposed in a covering position over the vent assem- 
bly. 

FIG. 6 Is an enlarged, fragmental side view, par- 
Sally In cross section, of the vent assembly of the 
angiocatheter of the present invention wherein an 
elastomeric stylet covering member of the vent 
assembly is disposed over a vent stylet 

FIG. 7 is an enlarged, fragmental side view, par- 
tially in cross section, of a blood sampling device 
operably connected to the angiocatheter of the pre- 
sent invention. 

FIG. 8 is an enlarged, fragmental side view, par- 
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tialiy in cross section of a protective sheath for the 
skin-penetrating stylet of the angiocatheterof the pre- 
sent invention wherein the protective sheath is in a 
retracted, compressed position when the skin-penet- 
rating stylet is disposed within the catheter. 

FIG. 9 is an enlarged, tegmental side view, par- 
tially in cross section of the protective sheath for the 
skin-penetrating stylet of the angiocatheter of the pre- 
sent invention wherein the protective sheath is in an 
extended skin-penetiating stylet covering position. 

FIG. 10 is an enlarged, fragments side view, par- 
tially in cross section of a second embodiment of a 
protective sheath of the skin-penetrating stylet of the 
angiocatheter of the present invention. 

Detailed Description 

Referring to the drawings, and more particularly 
to FIG. 1, an improved angiocatheter 10 of the present 
invention is illustrated positioned within a vein 12 in a 
patient's arm 14. As will be more fully described 
hereinafter, the angiocatheter 10 permits one to pro- 
duce a puncture site 16 in a patienfs skin 18 and the 
underlying vein 12 so that a tapered proximal end por- 
tion 20 of a* catheter 22 can be positioned with in the 
vein 12 without great discomfort to the patient, while 
at the same time reducing slippage and coring. 

Auxiliary equipment, such as a Vacutainer® 
brand blood sampling device 24 (FIG. 7), can be con- 
nected to the angiocatheter 10 without the need of 
puncturing the patient's skin a second time to produce 
a second puncture site, or a standard intravenous 
needle by be used to connect intravenous fluid tubing 
26 (FIG. 3) to the catheter 22 so that intravenous fluids 
can be administered to the patient via the catheter 22. 
Further, the unique design of the catheter 22 also per- 
mits one to administer repeated injections using an 
injection needle connected to a syringe. 

The term "closed system catheter* as used herein 
Is understood to mean that once the catheter 22 is 
properly implanted in the vein 1 2 a fluid-flow passage- 
way 28 which extends through the catheter 22 (FIG. 
3) is effectively self-sealing so as to prevent leakage 
of blood therethrough without the requirement of an 
external cap member. Thus, the fluid-flow passage- 
way 28 of the catheter 22 Is effectively sealed to the 
surrounding environment so that air, germs and vir- 
uses cannot enter the patient's blood- stream through 
the fluid-flow passageway 28 of the implanted cathe- 
ter 22. 

Referring now to FIGS. 2-6, the angiocatheter 10 
comprises the catheter 22, a resilient, fluid-imperme- 
able gasket member 30 and a stylet assembly 32. The 
resilient gasket member 30, which is fabricated of a 
substantially fluid-impermeable eiastomeric material, 
is supported with a cavity 34 defined by a hub 36 of 
the catheter 22 so that the gasket member 30 effec- 
tively seals the fluid-flow passageway 28 of the cathe- 



ter 22 to both air and liquid. 

A skin-penetrating stylet 37 of the stylet assembly 
32 is slidabiy disposed within the fluid-flow passage- 
way 28 of the catheter 22 so as to penetrate the resi- 

s lient gasket member 30. A puncture tip 38 of the 
skin-penetrating stylet 37 extends outwardly from the 
tapered proximal end portion 20 of the catheter 22 
substantially as shown in FIG. 2. Thus, when position- 
ing the catheter 22 Into the vein 1 2 the puncture tip 38 

10 of the skin-penetrating stylet 37 punctures the 
puncture site 16 on the patient's skin 18, and the 
underlying vein 12, so that the tapered proximal end 
portion 20 of the catheter 22 can be positioned within 
the vein 12. 

15 When the catheter 22 has been positioned within 
the vein 12 and the stylet assembly 32 removed there- 
from, the resilient gasket member 30 effectively rese- 
als the place of penetration of the skin-penetrating 
stylet 37 in the resBient gasket member 30 so as to 

20 provide a fluid-impermeable seal for the fluid-flow 
passageway 28 of the catheter 22. Thus, the resilient 
gasket member 30 prevents blood leakage through 
the flukMlow passageway 28 of the catheter 22, while 
at the same time closing off the fluid-flow passageway 

25 28 from contact with the outward surrounding environ- 
ment or atmosphere. 

As more dearly shown in FIGS. 2 and 3, the 
catheter 22 comprises the hub 36 and a tapered body 
member 40. The hub 36 and the tapered body mem- 

30 ber40 can be fabricated of any suitable polymeric ma- 
terial; and the hub 36 and the tapered body member 
are desirably of unitary construction. 

The tapered body member 40 is an elongated 
member having the tapered proximal end portion 20, 

35 a distal end portion 42 and a fluid-flow bore 44 extend- 
ing therethrough. The hub 38 is supported by the dis- 
tal end portion 42 of the tapered body member 40 
such that the cavity 34 of the hub 36 openly communi- 
cates with the fluid-flow bore 44 of the tapered body 

ao member 40. Thus, the cavity 34 of the hub 36 and the 
fluid-flow bore 44 of the tapered body member 40 
cooperate to define the fluid-flow passageway 28 of 
the catheter 22. 

To assist in the connection of auxliary equipment 

45 such as the Intravenous tubing 26 to the catheter 22 
so that intravenous fluid can be administered to the 
patient via the catheter 22 when the stylet assembly 
32 has been removed from the catheter 22, the hub 
36 of the catheter 22 is further provided with a pair of 

50 oppositely disposed, outwardly extending tab mem- 
bers 46, 48 adapted to operably engage mating 
threads 60 disposed within an open first end 62 of an 
intravenous fluid tubing connector 64 (see FIG. 3). 
The connector 64, a substantially cylindrical-sha- 

55 ped member, in addMon to the open first end 52, is 
characterized as having an opposed second end 56. 
The opposed second end 56 is provided with a cent- 
rally disposed aperture 58 adapted to receive an elon- 
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gated, cylindrical-shaped tubular coupling member 
60. 

The coupling member 60 (which is slidably dis- 
posed through the aperture 58) is provided wfth a first 
end 62 and an opposed second end 64. The first end 5 
62 of the coupling member 60 extends inwardly into 
the connector 54; and the opposed second end 64 of 
the coupling member 60 is positioned exterior the con- 
nector 54 substantially as shown in FiG. 3. To restrict 
the to and fro movement of the tubular coupling mem- 1 o 
ber 60 through the aperture 58, the coupling member 
60 is provided with a pair of spatially disposed stop 
members 66 and 68, each of which has a diameter 
greater than the diameter of the aperture 58. As 
shown in FIG. 3, the stop member 66 is connected to 1 s 
the coupling member 60 so as to be disposed within 
a hollow interior portion 70 of the connector 54; and 
the stop member 68 is connected to the coupling 
member 60 so as to be disposed exterior the connec- 
tor 54. Thus, when the stop member 68 abuttingiy 20 
engages the opposed second end 56 of the connector 
54, the movement of the coupling member 60 in the 
"to" direction is halted; whereas, when the stop mem- 
ber 66 abuttingiy engages the opposed second end 
56 of the connector 54, the movement of the coupling 25 
member 60 in the "fro" direction is halted. 

In order to establish fluid communication between 
the intravenous fluid tubing 26 and the fluMow pas- 
sageway 28 of the catheter 22, an intravenous tubing 
stylet or needle 72 is connected to the first end 62 of 30 
the coupling member 60; and the intravenous fluid 
tubing 26 is connected to the opposed second end 64 
of the coupling member 60. Thus, fluid communi- 
cation is established between the intravenous tubing 
stylet or needle 72 and the intravenous fluid tubing 26. 35 
As can be appreciated, in order to establish fluid com- 
munication between the intravenous tubing stylet 72 
and the fluid-flow passageway 28 of the catheter 22, 
the intravenous tubing stylet 72 must have a sufficient 
length so that when the connector 54 is threadably 40 
connected to the hub 36 of the catheter 22, the 
intravenous tubing stylet 72 penetrates the resilient 
gasket member 30 and openly communicates with the 
fluid-flow passageway 28 of the catheter 22. 

As shown in FIGS. 2 and 5, the stylet assembly 45 
32, in addition to the skin-penetrating stylet 37, com- 
prises an observation chamber 74 which defines a 
flashpoint cavity 76 therein. The flashpoint cavity 76 
Is in fluid communication with a fluid-flow bore 78 of 
the skin-penetrating stylet 37 so that blood flow so 
through the skin-penetrating stylet 37 via the bore 78 
can be observed in the flashpoint cavity 76. A vent 
assembly 80 is connected to and supported by the 
observation chamber 74 so that the flow of blood into 
the flashpoint cavity 76 cannot only be observed the- 55 
rein, but can be effectively controlled by the vent 
assembly 80. Further, as will be set forth in more detail 
hereinafter, the vent assembly 80, in addition to per- 



mitting one to control the flow of blood into the 
flashpoint cavity 76, also permits one to operably con- 
nect auxiliary equipment, such as the blood sampling 
device 24 (see Fig. 7) to the stylete assembly 32, and 
thus the catheter 22 without leakage of blood theret- 
hrough. 

Referring more specifically to FIGS. 5-7, the vent 
assembly 80 and its interconnection with the 
flashpoint cavity 76 of the observation chamber 74 is 
illustrated. In order to accomplish the before-men- 
tioned dual function, the vent assembly 80 comprises 
an air-permeable, liquid-impermeable frit member 82 
supported on a distal end 84 of the observation cham- 
ber 74. The distal end portion 84 of the observation 
chamber 74 comprises an externally threaded post 
member 86 adapted to matlngly engage a female 
member 88 having internally disposed threads 90 of 
an auxiliary piece of equipment, such as the blood 
sampling device 24. The threaded post member 86 is 
provided with a centrally disposed bore 92 extending 
therethrough, the bore 92 adapted to receive a vent 
stylet 94 such that one end 96 of the vent stylet 94 
extends inwardly into the observation chamber 74 
and an opposed second or distal end 98 thereof 
extends outwardly from the threaded post member 86 
of the observation chamber 74. Thus, the vent stylet 
94 openly communicates with the flashpoint cavity 76 
defined by the observation chamber 74 via a fluid-flow 
passage bore 99 of the vent stylet 94. 

The vent assembly 80 further comprises a fluid- 
impermeable eiastomeric cover member 1 00 suppor- 
ted by the frit member 82 such that a fluid-tight seal 
is formed therebetween. The cover member 100 is a 
tubular member and is posftionabie over the vent 
stylet 94 substantially shown. Thus, the cover mem- 
ber 100 is characterzed as having an open first end 
portion 102 and a closed second end portion 104. In 
order to secure the cover member 100 to the frit mem- 
ber 82, the first end portion 1 02 is provided with a skirt 
1 05 adapted to frictionally engage a portion of the frit 
member 82 such that the flui&tfght seal is formed 
therebetween. In connecting the eiastomeric cover 
member 100 to the frit member 82, care should be 
exercised to insure that sufficient surface area of the 
frit member 82 remains uncovered by the skirt 1 05 so 
that air can be expelled from the observation chamber 
74 via the vent stylet 94 and the frit member 82 when 
blood is permitted to flow into the flashpoint cavity 76 
of the observation chamber 74. Thus, the frit member 
82 cooperates with the vent stylet 94 and the eias- 
tomeric cover member 100 so that blood is permitted 
to flow into the flashpoint cavity 76 of the observation 
chamber 74 via the skin-penetrating stylet 37 when 
the skin-penetrating stylet 37 and the catheter 22 are 
properly positioned within a vein; while preventing the 
flow of blood from the flashpoint cavfty 78 through the 
vent stylet 94 un$ such time as auxiliary equipment, 
such as the blood sampling device 24, has been prop- 
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eriy connected to the threaded post member 86 of the 
stylet assembly 32. 

It should be noted that the cover member 100 is 
provided with a length such that when the cover mem- 
ber 100 is positioned over the vent stylet 94, the s 
closed second end 104 thereof is disposed substan- 
tially adjacent a puncture tip 1 06 of the vent stylet 94 
but in a non-blocking relationship therewith so that 
fluid flow can be maintained through the fluid-flow 
passageway 99 of the vent stylet 94. Thus, as blood 10 
enters the flashpoint cavity 76 of the observation 
chamber 74, air is expelled from the flashpoint cavity 
76 via the fluid-flow passageway 99 of the vent stylet 
94, The air expelled from the vent stylet 94 travels 
along a passageway 108 formed between the vent is 
stylet 94 and the cover member 1 00 so as to be direc- 
ted to the frit member 82 where the air, upon passage 
therethrough, is discharged to the surrounding envi- 
ronment 

While the cover member 100 has been depicted 20 
as being connectabie to the frit member 82 via the 
skirt 105 formed on the first end portion 102 of the 
cover member 100, any suitable means for connect- 
ing the first end portion 102 of the cove member 100 
to the frit member 82 so as to form a Huid-tlght seal 25 
therebetween can be employed. For example, one 
can employ a suitable adhesive, exercising care to 
insure that the frit maintains sufficient porosity for the 
passage of air therethrough, an O-ring, a damp, or 
other similar connecting devices. so 

To prevent exposure of a health care worker to 
inadvertent puncture by the puncture tip 106 of the 
vent stylet 94 during placement of the angiocatheter 
10 into the vein of a patient, as well as to protect the 
vent stylet 94 from unnecessary exposure to the envi- 35 
ronment and potential damage, the vent assembly 80 
further comprises a closure member 110 positlonable 
overtheventstyiet94 substantially as shown in FIGS. 
1, 2 and 5. The closure member 110 is a cylindrical- 
shaped member having a first end 1 1 2, a closed sec- 40 
ond end 114 and a cavity 116 openly communicating 
with the first end 112. To enhance discharge of air 
from the flashpoint cavity 76 via the vent stylet 94 and 
the frit member 82, the closure member 1 1 0 is desir- 
ably provided with at least one air port 117 substan- 45 
tially as shown in FIG. 5. Thus, the closure member 
110 can be disposed In a covering position over the 
vent stylet 94, the eiastomeric cover member 1 00 and 
the frit member 82 so that the first end 112 support- 
ingly engages the observation chamber 74. Desirably, so 
the closure member 110 frictionaily engages the 
threaded post member 86 so that the cover member 
1 10 Is secured In a covering position, while permitting 
the closure member 110 to be readily removed when 
access is desired to the vent stylet 94. 55 

When it Is determined desirable to attach auxiliary 
equipment to the angiocatheter 10, such as the Wood 
sampling device 24 (FIG. 7), the closure member 1 1 0 



is removed so that the vent stylet 94 and the cover 
member 1 00 are accessible. The auxiliary equipment, 
such as the blood sampling device 24, is provided with 
a throat portion 118 having internally disposed 
threads 120. When the throat portion 118 is posi- 
tioned over the vent stylet 94, and the auxOiary equip- 
ment Is threadably connected to the threaded post 
member 86 of the observation chamber 74, the throat 
portion 1 1 8 of the device 24 is disposed in a covering 
position over the frit member 82. Further, when the 
blood sampling device 24 is threadedly connected to 
the threaded post member 86, the vent stylet 94 is for- 
ced to penetrate the dosed second end 104 of the 
covering member 100 and thereby establish fluid 
communication with the auxiliary equipment That is, 
the blood sampling device 24 compresses the cover 
member 100 so as to permit penetration of the 
puncture tip 106 of the vent stylet 94 therethrough, 
and thereby allows blood to flow from the catheter to 
the blood sampling device 24. 

Because of the elastic properties of the cover 
member 100, when the blood sampling device 24 is 
removed from the angiocatheter 10, the cover mem- 
ber 100 returns to its non-compressed condition and 
once again serves to restrict liquid flow through the 
vent stylet 94. Further, the eiastomeric characteristics 
of the cover member 100 permit the point of puncture 
through the dosed second 104 thereof to reseat itself 
so that an effective fluid-impermeable seal is again 
achieved. 

The frit member 82 of the vent assembly 80 is, as 
previously stated, air-permeable and liquid-imperme- 
able. Thus, the frit member 82 can be fabricated of 
any suitable material having those 'required proper- 
ties. For example, the frit member 82 can be fabri- 
cated of a ceramic material, non-wicking fibrous 
material, compressed fibrous polymeric material and 
the like. 

Referring now to FIGS. 8 and 9, the angiocatheter 
10 further comprises a retractable sheath 130 con- 
nected to and supported by the observation chamber 
74 of the stylet assembly 32 so as to minimize expos- 
ure of a health care worker to inadvertent puncture by 
the puncture tip 38 of the skin-penetrating stylet 37 
when the skin-penetrating stylet 37 is removed from 
the passageway 28 of the catheter 22. The retractable 
sheath 130 comprises an elongated body member 
132 having a longitudinally extending passageway 
134 adapted to receive the skin-penetrating stylet 37 
of the stylet assembly 32; and the retractable sheath 
130 is selectively movable between a refracted posi- 
tion (FIG. 8) and an extended position (FIG. 9). 

The body member 132 is preferably fabricated of 
a polymeric material having sufficient rigidity to main- 
tain the body member 132 of the retractable sheath 
1 30 in a substantially rigid, extended position, while at 
the same time permitting the body member 1 32 of the 
retractable sheath 130 to be slidaWy moved to the ret- 
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racted position along the skin-penetrating stylet 37 
when the skin-penetrating stylet 37 of the stylet 
assembly 32 is slidably positioned in the fluid-flow 
passageway 28 of the catheter 22. Further, the 
polymeric material desirably possesses sufficient 5 
memory properties so that the sheath 130 returns to 
its extended position when compressive forces main- 
taining the sheath 130 in its retracted position are 
removed. 

The body member 132 of the retractable sheath 10 
130 is provided with a length greater than the length 
of the skin-penetrating stylet 37 when same is in the 
extended position (see FIG. 9) so that the puncture tip 
38 of the skin-penetrating stylet 37, as well as the 
skin-penetrating stylet 37, are completely surrounded 15 
by the body member 132 of the retractable sheath 
130. 

Further to enhance the selective movement of the 
retractable sheath 130 between the extended position 
and the retracted position, the body member 132 of 20 
the retractable sheath can be provided with a plurality 
of accordian-like pleats 136 formed along its length. 
Thus, when the skin-penetrating stylet 37 is posi- 
tioned within the fluid-flow passageway 28 of the 
catheter 22, the gasket member 30 exerts a force on 25 
an adjacently disposed end 138 of the body member 
1 32 and continued movement of the skin- penetrating 
stylet 37 through the passageway 28 of the catheter 
22 results in compression and folding of the accor- 
dian-like pleats 136 substantially as shown in FIG. 8. 30 

When it is determined desirable to remove the 
stylet assembly 32 from the catheter 22, the reduced 
force applied to the stylet assembly 32 during with- 
drawal relaxes or releases the compressive tension 
on the adjacently disposed end 138 of the body mem- 35 
ber 130 caused by the gasket member 30 so that the 
body member 132 of the sheath 130 Is allowed to 
return to its extended position as the skin-penetrating 
stylet 37 is withdrawn from the fluid-flow passageway 
28 of the catheter 22. When the skin-penetrating stylet 40 
37 has been completely withdrawn from the fluid-flow 
passageway 28 of the catheter 22, the body member 
132 of the sheath 130 is positioned in its covering 
position relative to the skin-penetrating stylet 37 sub- 
stantially as shown in FIG. 9. 4$ 

While the sheath 130 has been depicted as an 
elongated body member having accordian-iike pleats 
formed along its length, it should be understood that 
any other suitable means can be employed for provi- 
ding a protective cover for the skin-penetrating stylet so 
37 when same is removed from the fluid passageway 
28 of the catheter 22, such as a telescoping sheath 
and the like. For example, in FIG. 10 the sheath 130 
is illustrated as having a compression spring 140 
embedded within the body member 1 32 so as to enh- 55 
ance the movement of the body member 132 to its 
extended stylet covering position (FIG. 9) when the 
skin-penetrating stylet 37 is removed from the fluid 



passageway 28 of the catheter 22. 

From the foregoing description, it becomes appa- 
rent that the closed system angbcatheter 10 of the 
present invention represents an advancement in the 
state of the art for numerous reasons, including, but 
not limited to: 

(1) providing a barrier for patients from air, germs, 
viruses and the like during intravenous catheter 
set-up and use; 

(2) providing a barrier to health care workers from 
potentially infectious blood associated with 
intravenous catheter use; 

(3) minimizes and reduces the number of times a 
patient has to be stock with a stylet or needle; 

(4) minimizes potential contact with blood and/or 
blood products by the health care worker during 
intravenous setup and transfer or intravenous 
removal; and 

(5) minimizes potential contact with an unprotec- 
ted, potentially contaminated sharp puncture tip 
of a skin- penetrating stylet after skin-entry by 
health care workers upon removal of the skin- 
penetrating stylet from the implanted catheter. 

It will be clear that the present invention is well 
adapted to carry out the objects and attain the advan- 
tages mentioned as well as those inherent therein. 
While a presently preferred embodiment of the inven- 
tion has been described for purposes of this disclos- 
ure, numerous changes can be made which will 
readily suggest themselves to those skilled in the art 
and which are encompassed within the spirit of the 
invention disclosed and as defined in the appended 
claims. 



Claims 

1 • An improved closed system intravenous catheter 
positionable within a vein via a puncture site for- 
med by a puncture tip of a-skin-penetrating stylet, 
the improved closed system catheter comprising: 

a tapered body member having a proximal 
end portion and a distal end portion, the proximal 
end portion adapted to be inserted in the vein, the 
tapered body member having a fluid-flow bore 
extending therethrough; 

a hub defining a cavity therein, the hub 
connected to the distal end portion of the tapered 
body member such that the cavity therein fluldly 
communicates with the fluid-flow bore of the tap- 
ered body member; and 

resilient gasket means supported within 
the cavity of the hub for sealing the cavity of the 
hub and the fluid-flow bore of the tapered body 
member from the atmosphere. 

2, The improved closed system catheter of claim 1 
wherein the skin-penetrating stylet having the 
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puncture tip formed at its proximal end is adapted 
to penetrate the resilient gasket means and 
extend through the fluid-flow bore of the tapered 
body member such that the puncture tip of the 
stylet extends from the proximal end portion of the 5 
tapered body member, the gasket means effec- 
tively sealing the fluid-flow bore of the tapered 
body member and the cavity in the hub when the 
stylet is removed therefrom, 

10 

3. The improved closed system catheter of claim 2 
wherein the tapered body member and hub are of 
unitary construction and wherein the resilient 
gasket means is fabricated of a substantially fluid- 
Impervious eiastomeric material. 15 

4. The improved closed system catheter of claim 3 
wherein the tapered body member and hub are 
fabricated of a polymeric material. 

20 

5. An improved angiocatheter comprising: 

a catheter having a tapered proximal end 
portion and a hub portion, the catheter having a 
fluid-flow passageway extending therethrough; 

gasket means disposed within the hub por- 25 
tion of the catheter for sealing off the fluid-flow 
passageway from the outside environment; and 

a skin-penetrating stylet positionable 
within the fluid- flow passageway of the catheter 
and having a puncture tip at its proximal end for 30 
puncturing a puncture site in a patient's skin and 
for permitting insertion of the tapered proximal 
end portion of the catheter in a vein, the skin- 
penetrating stylet disposed within the fluid-flow 
passageway of the catheter so as to extend 35 
through the gasket means such that the puncture 
tip thereof extends outwardly from the tapered 
proximal end portion of the catheter, the skin- 
penetrating stylet alidably disposed in the fluid- 
flow passageway of the catheter and removable 40 
therefrom after proper placement of the catheter 
into the vein, the gasket means closing off the 
entry port made by the skin-penetrating stylet so 
as to seal the fluid-flow passageway of the cathe- 
ter. 45 

6. The Improved angiocatheter of claim 5 wherein 
the skin- penetrating stylet is further charac- 
terized as having a distal end and a fluid-flow bore 
extending between the puncture tip and the distal so 
end thereof, and wherein the skin-penetrating 
stylet further comprises: 

an observation chamber defining a 
flashpoint cavity therein, the observation cham- 
ber having a first end and an opposed second 55 
end, the first end of the observation chamber con- 
nected to the distal end of the skin-penetrating 
stylet such that a fluid-tight seal is formed tee- 



between and fluid communication is provided be- 
tween the fluid-flow bore of the skin-penetrating 
stylet and the flashpoint cavity; and 

vent means supported by the opposed 
second end of the observation chamber for con- 
trolling blood flow into the flashpoint cavity when 
the skin-penetrating stylet is disposed within the 
catheter and the catheter is positioned in the vein. 

7. The improved angiocatheter of claim 6 wherein 
the vent means comprises: 

a vent stylet having a first end portion and 
an opposed second end portion, the vent styfet 
connected to the observation chamber such that 
the first end thereof extends into the flashpoint 
cavity of the observation chamber and the 
opposed second end extends outwardly from the 
observation chamber; 

an air-permeable, liquid-impermeable frit 
supported by the opposed second end of the 
observation chamber so as to be disposed about 
an adjacently disposed portion of the vent stylet; 
and 

eiastomeric cover means supported by the 
frit for enclosing the opposed second end portion 
of the vent stylet and forming a fluid-tight seal 
therebetween. 

8. The improved angiocatheter of claim 7 wherein 
the distal end of the vent stylet is provided with a 
puncture tip and wherein the cover means is a 
substantially air-impervious eiastomeric member 
having a closed second end disposed substan- 
tially adjacent the puncture tip of the vent stylet, 
the closed second end thereof penetrable by the 
puncture tip of the vent stylet when the eias- 
tomeric member is compressed, the eiastomeric 
member effectively sealing the vent styfet when 
the eiastomeric member returns to a non-com- 
pressed condition, and wherein the angiocatheter 
further comprises connector means supported on 
the opposed second end of the observation 
chamber for connecting auxiliary equipment to 
the angiocatheter. 

9. The improved angiocatheter of claim 8 further 
comprising vent capping means disposable 
peripherlally over the vent stylet and the eias- 
tomeric member for protecting health care work- 
ers from inadvertent contact with the vent stylet 
and for protecting the vent stylet from damage. 

10. The improved angiocatheter of claim 5 wherein 
the catheter and the observation chamber of the 
skin-penetrating stylet are fabricated of a 
polymeric material. 

11. The improved angiocatheter of claim 8 further 
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comprising: 

sheath means positionable over the skin- 
penetrating stylet for selectively covering the 
skin-penetrating stylet and puncture tip thereof 
when the skinpenetrating stylet is withdrawn from s 
the fluid-flow passageway of the catheter. 

12. The improved angiocatheter of ciaim 11 wherein 
the sheath means is connected to the observation 
chamber so as to extend along the skin-penefrat- 10 
ing styiet, the sheath means selectively movable 
between an extended position and a retracted 
position, in the extended position the sheath 
means having a length greater than the length of 

the skin-penetrating stylet so that the skin-penet- 15 
rating stylet and puncture tip thereof is substan- 
tially covered by the sheath means, in the 
retracted position the sheath means abuttingly 
engages the gasket member of the catheter such 
that the skin-penetrating stylet is positionable 20 
throughout the fluid-flow passageway of the 
catheter and the puncture tip of the skin-penetrat- 
ing styiet extends outwardly from the tapered 
proximal end of the catheter. 

25 

13. The improved angiocatheter of claim 5 further 
comprising: 

sheath means positionable over the skin- 
penetrating stylet for selectively covering the 
skin-penetrating stylet and puncture tip thereof 30 
when the skinpenetrating stylet is withdrawn from 
the fluid-flow passageway of the catheter. 

14. The improved angiocatheter of ciaim 13 wherein 

the sheath means is connected to the observation 35 
chamber so as to extend along the skin-penetrat- 
ing styiet, the sheath means selectively movable 
between an extended position and a retracted 
position, in the extended position the sheath 
means having a length greater than the length of 40 
the skin-penetrating stylet so that the skin-penet- 
rating styiet and puncture tip thereof is substan- 
tially covered by the sheath means, in the 
retracted position the sheath means abuttingly 
engages the gasket member of the catheter such 45 
that the skin-penetrating stylet is positionable 
throughout the fluid-flow passageway of the 
catheter and the puncture tip of the skin-penetrat- 
ing stylet extends outwardly from the proximal 
end of the catheter. so 
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